Neuromuscular Training for Prevention of Anterior Cruciate Ligament Injury in Female Athletes
Anterior cruciate ligament (ACL) injury occurs often in athletes. The ACL can become twisted during rapid deceleration and sudden cutting, leading to ACL tears or ruptures. 1 ACL injury is four to six times more common among female athletes than among male athletes. 2 These sex differences indicate that female athletes are more likely to experience ACL injury during high-intensity exercise than male athletes are. 3 In the United States, 95,000 people experience ACL injuries each year. Among female athletes with ACL injuries, 70% decide to undergo surgery. 4 One year of rehabilitation is necessary following ACL reconstruction surgery, which requires a considerable amount of money and time. In addition, only 30% to 50% of athletes are able to return to the field successfully. 3 ACL injury often results in knee osteoarthritis, causing knee inflammation and pain that affect athletic performance and shorten athletic careers. 5 Therefore, athletes must focus on preventing ACL injury.
Anterior knee laxity and lower extremity strength are easier to find in female athletes than in male athletes. Thus, the unstable knee structure that leads to ACL injury is more likely to occur in female athletes during certain activities, particularly landing. 6,7 Strength training for lower extremity muscles must be included in physical training programs for female athletes to improve knee instability and prevent ACL injury. 8 Neuromuscular training is often used in physical training for athletes and in rehabilitation training for athletes with sports injuries. 9 Neuromuscular control emphasizes the conscious control of the body and the coordination of various special movements to maintain stability, and is used in lower extremity training for preventing ACL injury. Training the hamstring muscles and quadriceps to generate tension through antagonistic movement reduces the risk of ACL injury. 10 Female athletes lack muscle strength and stability compared with that of male athletes. Therefore, neuromuscular control is a common type of physical training. 6, 8 Studies have often investigated the therapeutic effects of The prevention of anterior cruciate ligament injury in female athletes through neuromuscular training is explored.
Neuromuscular training can increase hamstring muscle strength and improve knee stability.
The program design and exercise intensity of neuromuscular training must be revised for female athletes. neuromuscular training following ACL injury or ACL reconstruction surgery, reporting that neuromuscular training facilitates postoperative rehabilitation and functional recovery. 9,11 However, relatively few studies have examined the effect of neuromuscular training in preventing ACL injury in female athletes. Therefore, we performed a systematic review on the influence of neuromuscular training on the incidence of ACL injury in female athletes.
Search and Review of Previous Studies
In this study, we used the electronic journal databases of MEDLINE, PubMed, and CINAHL to obtain the articles on ACL injury and neuromuscular training. We used knee injury, anterior cruciate ligament injury, and neuromuscular training as keywords for this search. The studies were required to meet the following criteria: female athletes were used as research participants, neuromuscular training programs were used to prevent ACL injury, control groups without training were included, ACL injury incidence was used to assess the results, and the study was published internationally between 1995 and 2013. We excluded studies in which sports training was applied after ACL reconstruction surgery in the sample. Finally, two specialists in sports medicine with more than 10 years of experience selected the articles and compared the content of the studies that met the criteria based on the published year and authors of the article, number of participants, neuromuscular intervention training program, compliance, and results. The analyzed outcome was the incidence of ACL injuries after the athletes received neuromuscular training. We assessed the quality of each study based on the Physiotherapy Evidence Database (PEDro) scale. 12
Neuromuscular Training for the Lower Extremities
The initial keyword search resulted in 132 articles. After removing articles based on their abstracts and the expert review, we retained five studies. [13] [14] [15] [16] [17] Table 1 shows that the PEDro scores of these five articles were between 6 and 9. The five articles all involved the use of various neuromuscular training programs. Hewett et al used a jump training program that included 60 minutes to 90 minutes of flexibility training, plyometrics, weight training, and stretching three times a week for six weeks. 13 This program emphasized increasing hamstring muscle strength to reduce landing force and increasing lower extremity stability upon landing. Warm-up, stretching, strengthening, plyometrics, and sport-specific agility exercises 9
